Background: The Spanish National Health Service is a universal and free health care system. Nonspecific low back pain (LBP) is a prevalent disorder, generating large health and social costs. The objectives of this study were to describe its management in primary care, to assess patient characteristics that influence physicians' decisions, and to describe clinical outcome at 2 months.
(especially leg pain), a positive straight leg raising test, and degree of disability. The main determinant of sick leave was the degree of disability, followed by the characteristics of the labor contract and the intensity of leg pain (but not low back pain). After at least 2 months of treatment, 37% of patients were still in pain and approximately 10% of patients had not improved or had worsened.
Conclusion:
Although the use of X-Rays is high, determinants of physicians' management of LBP in primary care made clinical sense and were consistent with patterns suggested by evidence-based recommendations. However, after 2 months of treatment more than one third of patients continued to have back pain and about 10% had worsened.
Background
Non-specific or common low back pain is defined as pain between the costal margins and the inferior gluteal folds, usually accompanied by painful limitation of movement, often influenced by physical activities and posture, and which may be associated with referred pain in the leg. Diagnosing common low back pain implies that the pain is not related to conditions such as fractures, spondylitis, direct trauma, or neoplastic, infectious, vascular, metabolic, or endocrine-related processes [1, 2] . Low back pain is one of the most frequent ailments in industrialized countries, with a lifetime prevalence of more than 70% [3] [4] [5] . It is responsible for a major portion of work absenteeism [2, 6, 7] and is actually among those conditions which generate the greatest expense due to health and labor costs [2, 5, 8] .
A considerable number of clinical guidelines have been developed for the management of acute and subacute patients [9, 10] . The most commonly recommended approach to managing low back pain in primary care is the so called "diagnostic triage" [2, 9, 10] . Essentially, this consists of searching for the existence of signs or symptoms requiring referral to surgery or suggesting that the pain may be due to potential underlying specific causes. Those patients in which such "red flags" are identified are referred to surgery or to the appropriate diagnostic procedures. Those with no "red flags" are diagnosed as having "common" (or "nonspecific") low back pain, treated directly with no further examinations, and reassessed after 2 to 6 weeks[2,9-13].
There is considerable variation in LBP related clinical practice [14] [15] [16] [17] . Most studies on what constitutes routine clinical practice for low back pain have been developed in Northern Europe, the United Kingdom and the United States [17] [18] [19] [20] [21] [22] . The determinants of disability in the Mediterranean-Latin environment have proved to be different from those in Anglo-Saxon and Scandinavian countries [23] . Few data are available on clinical practice in Southern European countries [15] , and those that are available in the Spanish National Health Service refer only to a specific local area [14] .
The Spanish National Health Service is a public organization in which all health care services are provided free to every citizen. Physicians are free to prescribe, apply or refer their patients to any diagnostic procedure or treatment that they consider appropriate. That treatment will be provided to the patient for free as long as it is within the list of National Health Service accepted procedures. That is the case for virtually all commercially available drugs, diagnostic procedures, and non-pharmacological treatment, except for cosmetic surgery and some dental procedures. Primary care physicians receive no incentive to prescribe any diagnostic test or treatment, or to refer patients to any specialist. Actually, the primary care physician acts as a "gatekeeper" of access to specialized medical care and is responsible for deciding whether or not sick leave is granted. However, the patient may challenge the physician's decision, so that the decision is usually taken by consensus between the patient and the physician.
Identifying the clinical variables on which physicians base their decisions is as important as describing usual clinical practice and its variability. Additionally, the clinical course of subjects with low back pain treated in the Spanish National Health Service is actually unknown. Therefore, the objectives of this study were to describe the management of LBP in primary care in the Spanish National Health Service, to assess those patient characteristics that influence physicians' decisions, and to describe clinical outcome at 2 months.
Methods

Study population
The directors of 40 Primary Care Centers of the Spanish National Health Service were sent a letter inviting them to join the study. Those Centers were those in which there was at least one physician having expressed or stated an interest at any time on any kind of research on back pain. The Centers were located in 10 of the 17 Spanish administrative regions and they covered a total population of 693,206 subjects, out of a total Spanish population of 40,499, 792 inhabitants [24] . The Directors of the Centers were asked to forward the invitation to the 361 physicians working in those practices, and 94 physicians (26.0%) accepted to participate in the study, although in the end only 75 (20.8%) actually recruited patients.
Primary care physicians were asked to recruit all subjects who visited them because of low back pain, with or without leg pain, 18 years of age or older. Exclusion criteria were functional illiteracy (inability to answer the questionnaires used to assess pain and functional disability), illnesses affecting the central nervous system, and "red flags" for surgical referral (saddle anesthesia, recent onset of bladder dysfunction or anal sphincter impairment, major or progressive motor weakness, sensory level, or widespread neurological signs), or for possible specific spinal pathology (oncologic disease during the previous 5 years, constitutional symptoms-unexplained weight loss, fever, chills-, recent urinary tract infection, history of intravenous drug use, or immunocompromised host) [2] . The study protocol was approved by the institutional review boards of the participating centers and all patients gave written informed consent for use during a 6-month period of his/her data regarding severity of symptoms, health care, and sick leave for low back pain.
This being an observational study, there was no intervention per se. Physicians were given no instructions, but encouraged to treat their patients as they usually do, and no attempt was made to homogenize their practice. They were told that the objective of the study was to contribute to the knowledge of low back pain. Management of nonspecific low back pain in the primary care setting of the Spanish National Health Service is based on clinical history, physical examination, recommendation of diagnostic tests, medical counseling, drug treatment, physical therapy, rehabilitation, or referral to specialists. All visits of patients and all the diagnostic procedures, treatments, and referrals that were prescribed by the primary care physicians were registered in structured questionnaires.
Outcome assessment
The clinical condition of each patient was assessed at the primary care center by his/her general practitioner on the day of inclusion in the study (baseline assessment, day 1) and 15 and 60 days later. Besides these three obligatory follow-up assessments, all visits requested by the patient during the study period because of low back pain were considered additional voluntary visits and data on patients' clinical evolution and on physicians' management of the patients were recorded.
At baseline, the following variables were recorded: age (date of birth); sex; educational level (classified in 5 categories, from lower to higher level); duration of pain (number of days elapsed since the current episode of pain appeared, when the patient was recruited), chronicity of pain when entering the study (classified as acute, subacute or chronic, and defining subacute as a duration of pain between 14 and 90 days) [23, 24] ; previous episodes of low back pain (zero, one or two, more than two); current use of drug treatments (yes/no), previous spinal surgery in the dorsolumbar region (number of procedures); living alone, living with someone or institutionalized; usual job; and the number of plain radiographs, CT scans, MRI studies, neurophysiologic or other diagnostic tests, treatments, and referrals to specialists or visits to the emergency room because of low back pain during the 3 months prior to entering the study.
At each assessment, including the first one, the following variables were recorded: current pregnancy (yes/no); work status (potentially active-self-employed or employed by others-or not potentially active-retired, unemployed, student, housewife, other-), sick leave (no, yes-number of days-, not applicable), reason for sick leave (low back pain, other, not applicable -e.g. unemployed population-), severity of low back and leg pain (assessed by means of independent visual analogue scales (VAS) [26] in which a higher score means a more severe pain, on a 0-10 range), degree of functional disability (assessed by the previously validated Spanish version of the Roland Morris questionnaire [27] in which a higher score reflects a higher level of disability, on a 0-24 range), and quality of life level (measured by the EuroQol questionnaire [28] , in which a higher score reflects a better quality of life on a 0 to 1 range), number of physician visits by the patient throughout the period (to primary care physicians, public specialists, private specialists and alternative medicine), diagnostic tests (X-rays, CT scans, MRI studies, electromyography, blood tests, other) and drug treatment which were prescribed by the primary care physician, and referrals to rehabilitation, physical therapy, orthopedic surgery, neurosurgery or other services. At each assessment, a straight leg raising test (SLR) was performed at the discretion of the primary care physician (and classified as <30°, between 30° and 60°, and >60°). Results of the SLR test were based on the range of motion triggering referred pain to the leg.
"Key descriptors" of the essential aspects of clinical practice in low back pain were defined, and this information was collected in each of the assessments. Performing the SLR test at any moment between the first and third assessments (considering the SLR and the crossed SLR equally [29] ) was considered as descriptive of the physical examination. The ordering of imaging and neurophysiologic tests at any moment during the study was considered as descriptive of the request for diagnostic tests. Imaging tests were classified as X-rays, or CT scan/MRI, since in some regions the prescription of one or the other depends solely on its availability. Additionally, since in some regions the primary care physician can only prescribe the CT scan or MRI via the orthopedic surgeon or the neurosurgeon, referrals to those specialists with such intention were also considered as prescriptions for a CT scan or MRI. Since a recent history of diagnostic testing can influence its prescription, the realization of these tests was taken into account from the time of recruitment to three months prior.
The prescription of medication in the first visit (NSAIDs, muscle relaxants, analgesics, and "other") or referral (to physical therapy, rehabilitation, orthopedic surgery, neurosurgery, or "other") at any moment during follow-up were considered descriptive of treatment. Physician's counsel was not included as descriptive of treatment because it was understood to be inherent to all medical practice, and because no validated system to classify its content was found ("active management", "postural hygiene", etc.).
The granting of sick leave by the general practitioner at any moment between the first and third assessments was considered descriptive of sick leave.
Data recording and transference to the database were as follows: questionnaires on pain, disability and quality of life were self-administered and completed by the patient on his/her own in the absence of the treating physician, other health care staff, family members, or accompanying persons. Completed self-reported instruments were then given to the auxiliary staff of the primary care center who stapled scales and questionnaires to the patient's data collection form. At the end of the working day, ratings of the scales were transcribed to the data collection form by the treating physician. At each Primary Care Center, concordance of scores in the data collection form and ratings of self-administered instruments were verified by the study coordinator in the Center. Structured data collection forms with information on patients' clinical management were then sent along with patients' self-reported instruments to the central coordination office, where data were entered in a database by two administrative assistants who double-checked data entry. They also double checked that scores on pain, disability and quality of life scales coincided with actual patients' ratings of the VAS, RolandMorris and EuroQol questionnaires. All throughout the process, patients' answers on the self-administered questionnaires were considered the gold standard, but no inconsistencies were actually found.
Analysis
The analysis was done by a team of biostatisticians who had no connection with the primary care physicians involved in this study. Frequencies were calculated for categorical variables. For continuous ones, means and standard deviations were calculated for those with a normal distribution, and median and interquartile ranges for the rest. Logistic regression models were developed to explore the influence of different factors on the key descriptors of clinical management of non-specific low back pain. In each model the descriptor was used as a dependent variable. Colinearity of the maximal models was evaluated with the criteria proposed by Belsley [30] . A backward strategy was used, using the value p < 0.05 to eliminate variables from the model.
The following variables were introduced in all maximal models: sex, previous number of episodes of low back pain when entering the study (recoded as "less than three" and "three or more"), intensity of lumbar and leg pain at the first assessment, degree of disability at the first control, and chronicity of pain when entering the study (acute, subacute or chronic) [23, 25] . The variable SLR was also included in all models, categorized as not done, negative (≥60°) or positive (<60°), except in the model that referred to doing the test. Only workers were included in the model on sick leave. Since in the Spanish Social Security System self-employed persons are economically penalized while on sick leave, as opposed to those employed by third parties, workers were classified as "self employed" or "employed by another". In all other models patients in different work situations were included, and the variables "work status" (recoded as "potentially active" and "other") and "sick leave" ("yes" or "no") were included.
Results
During an 18-month period, 653 patients were recruited, of which 5 were excluded at the first assessment (one for low back pain that was secondary to a traumatism, another for possible infectious origin, and three for sciatica with progressive motor weakness). At the second assessment two patients were excluded (one because of a systemic disease and the other due to a house move), and at the third assessment another two (one for a direct traumatism to the spine, and the other for having suffered an illness affecting the central nervous system). Thus, a total of 648 patients fulfilled the inclusion criteria at the first assessment and were included in the study, and 374 (57.7%) completed all assessments.
The mean (standard deviation, SD) number of patients recruited by each physician was 8.65 (8.5) . Table 1 indicates the characteristics of patients included in the study. As seen in that table, median (25th-75th interquartile range) duration of pain when entering the study was 4 (2-10) days, and only 28 patients (4.3%) were chronic. A total of 367 patients (56.6%) were in a potentially active work situation. *Sick leave was only possible to check among the 367 workers included in the study. The 158 subjects on sick leave represent 43.07% of them. † Percentage of individuals using each kind of medication treatment among those using medication treatment.
A total of 495 patients came for the second visit and 374 came for the third, and there were no differences in baseline data between patients who attended and those who did not attend those assessments (data not shown). Table  2 shows the results of the assessments. Two months after the first visit, low back pain had disappeared in 35.6% of patients, and leg pain in 44.8% of those who previously had it (Table 2) . However, at that time at least 37% of patients still had low back pain, which had increased in 6.7% of them (mean increase of 2.2), while leg pain had increased in 11.7% of patients who previously had it (mean increase of 1.8). Leg pain had appeared at 14 days in 12.9% of patients who had no leg pain at the first assessment, and at 60 days in 13.5%.
In comparison with baseline data, Roland Morris disability scores improved by 5.0 points at 14 days and by 6.6 points at 60 days. However, they remained the same in 8,7% of patients at 14 days, and in 4.3% at 60 days, and worsened in 10.5% of patients at 14 days and in 7.3% at 60.
Throughout the study, physicians performed the SLR on 439 patients (67.7%), requested imaging tests for 279 (43.1%) and neurophysiologic tests for 21 (3.2%), prescribed medication at the first visit for 594 (91.7%) -mostly non-steroidal anti-inflammatory drugs, analgesics and muscle relaxants-, referred 124 (19.1%) to physical therapy or rehabilitation, and 62 (9.6%) to orthopedic surgery or neurosurgery (Table 1) .
During the study period, 175 of the 367 (47.7%) patients in a potentially active work situation went on sick leave (Table 3) . Physicians granted sick leave to 158 patients at the first assessment (43.8% of those in whom sick leave was possible). Of these, 125 (79.1%) were still on sick leave for that reason at 14 days, and 43 (27.2%) at 60 days. Some patients who were not on sick leave at the baseline assessment were on sick leave at 14 and 60 days ( Table 2 ).
In addition to the planned visits, 22.8% of patients requested medical attention in primary care during the first two weeks, 8.7% visited other health services, and 3.2% went to the emergency room. Between 2 weeks and 2 months, 21.7% of the patients requested additional health care in primary care, 13.4% visited other specialists, and 2.4% went to the emergency room. Between 2 and 6 months, only 23 (6.1%) patients requested health care in primary care, and 8 of them visited a specialist (orthopedic surgeon or neurosurgeon). Table 4 shows the "key descriptors" of clinical practice separately for acute, subacute and chronic patients. The low number of patients for whom neurophysiologic tests were requested did not permit logistic regression models on this variable. The results of the regressions are shown in Table 4 . The only variable associated with performing the SLR is the intensity of leg pain. The prescription of Xrays was associated with having previously had more than 2 episodes of low back pain, longer duration of the current episode, greater degree of disability, greater intensity of leg pain, and greater limitation in the SLR test. The same variables that were associated with plain radiographs were also associated with the prescription of CT scans or MRI studies, except for the existence of previous episodes of low back pain (which was irrelevant), and with the addition of sex (OR = 1.9 for referral in males vs. females). The prescription of medication was associated with greater limitation in the SLR and shorter duration of pain. The referral to rehabilitation or physical therapy was associated with longer duration of pain, greater intensity of low back pain, more than 2 previous episodes of low back pain, and greater limitation in the SLR. Referral to a surgeon (orthopedic or neurosurgeon) was associated with a greater intensity of leg pain, greater level of disability, longer duration of pain, and being male rather than female (OR = 1.9). Sick leave was associated with greater severity of leg pain, being employed by another (as opposed to self-employed) and especially with the level of functional disability (Table 4) .
Discussion
The results of this study reflect clinical practice for nonspecific low back pain in the primary care setting of the Spanish National Health Service. In accordance with these results, the probability of prescribing X-Rays increases when the patient has had more than 2 previous episodes, the duration of the episode is longer, and disability, intensity of leg pain (but not low back pain), and limitation in the SLR are greater. The same variables influence the prescription of MRI studies, except that this is not influenced by the number of previous episodes and that the probability of prescription is also greater for men than for women. This is in accordance with what has been described in other settings, [31] and might be related to the different experience of pain and body awareness in women [2] .
The probability of prescribing medication increases with a positive (<60°) SLR test and with having acute (vs. chronic) pain (Table 4 ). This last association is important, because a longer duration of the episode is associated with a lesser probability of a prescription for medication and a greater one for referral to physical therapy or rehabilitation. Intensity of back pain did not show an association with a greater probability of prescriptions for medication probably because all of the patients in this study had pain of sufficient intensity to warrant a doctor's visit, and 90% of the patients were placed on medication (Tables 1 and  3 ).
In addition to a longer duration of the episode, the probability of referral to physical therapy or rehabilitation is also greater when low back pain is more intense, when there is greater limitation in the SLR, and when the patient has had previous episodes of low back pain. Factors associated with a greater probability of referral to surgery are being male, having a greater severity of leg pain, having a greater level of disability and, especially, that the episode is chronic (Table 4 ).
The apparent relationship between the granting of sick leave and being employed by another (vs. self-employed) is not surprising since in the Spanish Social Security System only self-employed workers have an economic incentive to continue working. However, it is important to point out that the level of disability and the intensity of leg pain (but not low back pain) are more closely related to the granting of a sick leave, which suggests that physicians do not consider sick leave a treatment for low back pain, and only grant it when the level of disability requires it.
The main common recommendations from the different currently available evidence based practice guidelines for acute non-specific low back pain are: avoiding bed rest and trying to stay active (which includes not systematically granting sick leave), prescribing drug treatment (non-steroidal antiinflamatory drugs and analgesics, eventually together with muscle relaxants) only for limited periods when the pain exacerbates, and restricting imaging procedures and referral to surgery to a subset of patients [9] [10] [11] [12] [13] . In this study, the criteria that have proven to influence physicians' practice are generally consistent with those recommendations and make clinical sense. They limit drug treatment to acute phases, shifting to exercise and rehabilitation when pain is prolonged, they don't systematically prescribe imaging tests or grant sick leave, and they only refer to surgery the most chronic cases showing a greater degree of disability, and in which leg pain is more intense [32, 33] .
However, although factors associated with X-ray prescription make clinical sense, the rate of prescription was 43.1%, which is higher than recommended [9] [10] [11] [12] [13] . Most factors influencing the prescription of plain radiographic studies overlap with those related to CT scan or MRI pre- *The variables chronicity and SLR are coded as "dummy variables", using the categories "acute" and "not done", respectively, as reference. For "sex", the reference is the "female" category. Since sick leave was only possible in workers, the models on sick leave only included the 367 workers in the study. For continuous variables, the table shows the OR of each one point increase in the corresponding scale. For dichotomous variables, the table shows the OR for each category scription. Since in some regions primary care physicians cannot prescribe the latter without referring the patient to the specialist, it is possible that they use plain radiographs as a first step. The over prescription of X-rays might also be due to physicians overestimating their diagnostic value or, most likely, to their desire to meet the patient's expectations. In addition, the first guideline on LBP available in Spain was issued after this study was done, [11] [12] [13] 34] and no effort had been made before that to reduce the inappropriate prescription of X-Rays for LBP in primary care.
Although the design and objective of the study were not to compare clinical practice in different regions, and the study population was too small for that purpose, in general the criteria for management by family physicians were consistent throughout the different Spanish regions (data not shown). The main difference between regions was in the use of muscle relaxants, a subject on which scientific evidence is partial [35] . In fact, a previous Spanish study done in a small geographical area showed the prescription of muscle relaxants to be greater than the mean rate of use seen in this study [14] . However, in the present study the global rate of use of pharmacological treatment was very similar in the different regions, and coincides with what was found in that study.
The mean evolution of pain and disability was favorable, as was to be expected in acute patients due to regression toward the mean, to the natural course of the condition or to the effect of treatment. However, 64.4% of patients assessed at two months continued to have pain or disability, and in approximately 10% of them those variables had not improved at all, or had even worsened. Even if all the patients who did not comply with the follow-up assessments had been totally asymptomatic, patients with pain or disability at two months represent 37% of those seen initially. This is consistent with the results of other studies [36] [37] [38] [39] [40] [41] [42] [43] , and reflects the fact that although the prognosis of acute low back pain may be favorable in many cases, there is a subgroup of patients in which that tendency is different, in spite of the treatment that is followed. Fourteen days after the appearance of pain, the episode becomes subacute [25] . After that period, pain and disability become the main determinants of quality of life, and the risk of pain becoming chronic sharply increases [23, 25] . This suggests that treatments that have proven to be effective for the improvement of pain and disability should be applied as soon as possible after that period [11] [12] [13] 44] .
The degree of disability and the intensity and duration of low back pain have proved to be the main determinants of quality of life in Spanish patients with non-specific low back pain [23, 25, 45] . Therefore, this study suggests that there was an important decrease in the quality of life of those patients in which pain and disability did not improve throughout the study. In this study, quality of life was measured with the Spanish version of EuroQol [28] . However, this version is inaccurate to predict quality of life in Spanish LBP patients, since it underestimates it in 211 out of 243 possible health states, whereas it overestimates it in the rest of them [46] . It is thus impossible to accurately determine the evolution of the quality of life of patients in this study.
There are other limitations to this study. Fear-avoidance beliefs (FAB) on low back pain were not recorded, since there were no validated instruments in Spanish for that purpose when it was performed. However, contrary to what has been shown in Northern Europe and AngloSaxon countries, the influence of FAB on disability and quality of life is virtually irrelevant in Spanish patients [45] . Therefore, it is not likely that FAB influenced these results.
Only 20.8% of the primary care physicians invited to participate in the study did so. It is possible that they were the physicians most interested in low back pain and possibly the most up-to-date on the management of this condition. If that were so, the overall management of low back pain in the Spanish National Health Service could be more inconsistent with evidence-based recommendations. However, physicians working in the Spanish National Health Service do not have any incentive to participate in studies during their work time, including this one, and only do so because of their own scientific interest. Their rate of participation in this study is similar to that found in other reports [44] . Additionally, when the study was done no clinical guideline on LBP management was available in Spain, the physicians had not followed any specific post-graduate training on LBP management, and no steps were taken to homogenize their criteria. Moreover, they were from 10 of the 17 administrative Spanish regions, they had no contact between them before the study began, and they did not relate to clinical management criteria during the planning or execution of the study. All of the above suggests that participants' management of LBP can be considered as fairly representative of routine practice in the primary care of the Spanish National Health Service. In fact, the clinical management described in this study is consistent with what was observed in all of the physicians working in a reduced geographical setting [14] .
Because the recruitment for this study was cross-sectional, patients with acute, subacute, and chronic low back pain could have been included. However, only 28 patients had chronic low back pain (4.3% of the sample). Since it was anticipated that the duration of pain may influence clinical management, patients' chronicity when entering the study was included in all the regression models. In fact, the results of this study show that the ordering of X-ray, CT scans or MRI studies, the prescription of medication, and the referral to rehabilitation, physical therapy, and surgery, are different for acute, subacute and chronic patients.
Only 374 patients (57.7% of those included) were seen at all assessments. The Spanish National Health Service is universal and free, and patients with non-specific low back pain tend to visit their physician when they feel pain. However, once they are asymptomatic they stop their visits, as has been shown in previous studies on low back pain performed in Spain, in which recall mechanisms were used [44] . This may be consistent with the scarce influence that fear avoidance beliefs exert on Spanish patients [45] , reflecting that they do not tend to over-medicalize the process, but instead resume their normal activity as soon as the pain allows. In this study no recall mechanisms were planned because the intention was to minimize the variations of normal conditions of usual clinical practice, and because the objective was not to study the evolution of patients throughout a period of time but the determinants of the physicians' clinical practice.
Conclusion
This study shows that the main variables affecting physicians' management of non-specific low back pain in the primary care setting of the Spanish National Health Service were duration of the episode and, to a lesser extent, intensity of low back pain, especially of leg pain, limitation in the SLR, and degree of disability. Although the rate of use of X-ray examinations was high, the criteria for management of non-specific low back pain were consistent with evidence-based recommendations. However, 2 months after treatment, more than one third of patients continued to have pain and in about 10%, the outcome was poor. 
